§1. Collective tube model (CTM) or big hadron model (BHM)
In this talk, I discuss some controversial points of CTM. As a typical application of CTM, I also present results of calculation of the cross section for the so-called cumulative production of pions off nuclei.
CTM or BHM 1 asserts that a nucleus A or its effective part A G (nuclear tube) will behave like "a big hadron" (a collective tube) rather than a group of quasi-free nucleons when it is hit by a hadron h (and possibly by a lepton) with high momentum, thus raising the energy effectively available for particle production in comparison with hadron-nucleon collisions at the same incident laboratory momentum. It therefore predicts that multiple production in h-A collisions at a certain energy is identical with that in /?-nucleon collisions at some higher energy (universality hypothesis). However, there is a matter that demands a special atten tion when one compares h-A collisions with A-nucleon collisions in terms of the univer sality. §2. Separation of leading particles and central pionization component
A schematic illustration of BHM is given in Fig. 1 . Both the tube nucleus and the residual spectator nucleus contribute to the target fragmentation region, the leading hadron ti contributes to the projectile frag mentation region and the excited hadronic matter (EHM) contributes to the central pioni- zation. We identify the universality with the attribute of EHM. Therefore, one should apply the universality to only those quantities which are dominated by the central pionization component. Furthermore, one should apply the universality hypothesis to those quantities averaged over ^-distribution (or n h -ov ^-distribution) and not to those quanti ties with a fixed A e (or w h or /? g ), where A e is the effective mass number and n h (n g ) is the number of heavily ionizing (grey) prongs. This is based on an observation that the summation over A e in h-A collisions will correspond to the integration over the impact parameter in /z-nucleon collisions.
§3. Universality of excited hadronic matter
There may be two aspects about the uni versality of EHM. (i) The decay properties of EHM are determined by its mass only, (ii) The mass spectrum of EHM is approximately universal, i. e., it is uniquely determined by Mi (the mean square mass of EHM) except for those processes where there is no leading parti cle at all. However, we do not expect the universality of the momentum spectrum of EHM in general. §4. ^-dependent leading particle effect
The mass dependence of the mean decay multiplicity of EHM can be inferred from data on p-p collisions and pp annihilation. By using a power-law fit n(Ml)oc (Ml)   0   -232 , we obtain a prediction that The big hadron picture leads us to the hypo thesis that the nuclear tube A e will behave like a big hadron which consists of 3A e valence quarks, the associated sea quark-antiquark pairs and gluons. The distribution of quark parton in the effective nucleus may be deter mined by a suitable counting rule. To proceed further, we need a specific model for hadron fragmentation.
Inclusive spectra of TZ~ emitted backward in p-A collisions has been calculated by combining Das-Hwa's parton recombination model 2 with Brodsky-Gunion's quark exchange/annihilation model. 3 One example of the results is shown in Fig. 2 together with the data at 8.4 GeV/c. 4 The theoretical curves should be regarded as a prediction for the scaling limit.
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where A e is the mean effective mass number and co hA is the mass conversion ratio: §6. Conclusions
There are various uncertainties in the experi mental data available at present. In parti cular, the following problems must be resolved before proving or disproving BHM (or CTM): (i) the contamination of fast knocked-out protons in shower particles: (ii) the contamina tion of slow pions in heavily ionizing prongs.
We believe that multiple production and probably lepton-pair production off nuclei will provide extremely useful information on hadron dynamics at high energies. BHM or CTM has been invented just as a guiding model to look for systematically such unique information. Note that BHM alone has not a very strong predictive power because it merely provides a framework to analyze high energy nuclear data. It must be combined with an appropriate model (or models) for multiple production in ordinary hadronhadron collisions in order to give a detailed prediction. In this sense, BHM serves as a framework where any particular model for multiple production is tested on nuclear data.
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I would like to make few comments on how the CTM model works for hadron-deuterium collisions. In our Davis-Krakow-SeattleWarsaw Collaboration we have data on 7r~d collisions at 205 and 360 GeV/c. By using standard technique we have divided 7r~d events into two classes: i) ";r~n" which contains only single scatters on neutrons and ii) ";r~p" which is a mixture of single scatters on protons and double scattering events (D. S. (1977) and K, Moriyasu, et al, to be published) we have derived statistically properties of the double scattering sample such as multiplicity distribution, rapidity distribution etc The method amounts essentially to determine differences between the "71 ~p" sample and the 7T-p sample obtained in hydrogen at the same energy, properly normalized to the single scat tering cross section in deuterium. Using this method we have analyzed all published hadrondeuterium data in the 15 to 360 GeV/c P lab range and made a compilation of the properties of D. S. events. The CTM prediction for double scattering in deuterium at a given P lab is that D. S. events should look the same as single scattering events on nucleons at twice the P lab . Our conclusions are:
1) The average charged multiplicity of D. S. sample is quite well described by the CTM, although the BLRW model (M. Baker, et al: Phys. Rev. D17 (1978) 826) gives slightly better predictions.
2) The shape of the D. S. charged multipli-
